Skin permeation mechanism of aceclofenac using novel nanoemulsion formulation.
The aim of the present study was to investigate the skin permeation mechanism of aceclofenac using a novel nanoemulsion formulation. An optimized oil-in-water nanoemulsion of aceclofenac was prepared by the spontaneous emulsification method. The optimized nanoemulsion contained 2% w/w aceclofenac, 10% w/w Labrafil, 5% w/w Triacetin, 35.33% w/w Tween 80, 17.66% w/w Transcutol P and 32% w/w distilled water. The skin permeation mechanism was evaluated by FTIR spectroscopy, DSC thermography, activation energy measurement and histopathological examination. FTIR spectra of skin treated with the nanoemulsion formulation indicated breaking of the hydrogen bond network at the head of ceramides. DSC thermograms indicated that intracellular transport could be a possible mechanism of permeation enhancement and that permeation occurred due to the extraction of SC lipids by the nanoemulsion. The significant decrease in activation energy for aceclofenac permeation across rat skin indicated that the SC lipid bilayers were significantly disrupted (p < 0.05). Photomicrography of skin showed disruption and extraction of lipid bilayers as distinct voids and empty spaces visible in the epidermal region. Overall these findings indicated that nanoemulsions can be successfully used to enhance skin permeation of drugs.